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Data collection 

Oxford diffraction Xcalibur 
diffractometer with an Atlas 
(Gemini ultra Cu) detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford 



Refinement 

R[F 2 > 2a(F 2 )] = 0.032 

wR(F 2 ) = 0.091 

S = 1.45 

3269 reflections 



Diffraction, 2009) 
r min = 0.139, 7/ max = 1 
27458 measured reflections 
3269 independent reflections 
2644 reflections with / > 3o(I) 
R iM = 0.040 



262 parameters 

H-atom parameters constrained 
A/w = 0.13 e A~ 3 
AAnto = -0.13 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 120 K; mean cr(C-C) = 0.002 A; 
R factor = 0.032: wR factor = 0.091 ; data-to-parameter ratio = 12.5. 

In the title compound, C 2 iH 18 N g , the two (benzotriazol-1- 
yl)methyl groups are located in an anti position with respect to 
the benzimidazoline moiety. The dihedral angles between the 
benzotriazole ring systems and the central benzimidazoline 
moiety are 57.03 (4) and 81.01 (3)°. The crystal packing is 
stabilized by two C— H- ■ -it interactions. 



Table 1 

Hydrogen-bond geometry (A, °). 



Cg2 is the centroid of the N3-N5/C9/C10 ring and Cg4 is the centroid of the 
C2-C7 ring. 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C15-H15B---Q;2 i 


0.96 


2.76 


3.7131 (f5) 


172 


C19-H19- ■ ■Cg4 11 


0.96 


2.74 


3.6277 (15) 


154 


Symmetry codes: (i) x - 


- 1, v, z; (ii) —x - 


h 1, — y, -z- 


- 1. 





Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO; 
program(s) used to solve structure: SIR2002 (Burla et al., 2003); 
program(s) used to refine structure: JANA2006 (Petficek et al., 2007); 
molecular graphics: DIAMOND (Brandenburg & Putz, 2005); soft- 
ware used to prepare material for publication: JANA2006. 



Related literature 

For chemical background to the synthesis of the title 
compound, see: Katritzky et al. (1990); Rivera et al. (2004). For 
related structures, see: Wang et al. (2008); Kuhl et al. (2008); 
Rivera et al. (2010). For the tautomerism of benzotriazole, see: 
Elguero et al. (2000). 
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Experimental 

Crystal data 

C2iH 18 N 8 
M r = 382.4 
Monoclinic, P2^/c 
a = 9.0037 (2) A 
b = 11.5733 (3) A 
c = 18.0167 (4) A 
P = 103.056 (2)° 



V = 1828.85 (8) A 3 
Z = 4 

Cu Ka radiation 
jtt = 0.72 mm -1 
T = 120 K 

0.33 x 0.17 x 0.06 mm 
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l,3-Bis[(l//-benzotriazol-l-yl)methyl]-2,3-dihydro-l//-benzimidazole 
A. Rivera, M. Maldonado, J. L. Casas, M. Dusek and K. Fejfarova 

Comment 

Even if the synthesis of title compound I had been reported in the literature (Katritzky et ah, 1990), we have 
used an alternative route to prepare it starting from the synthetically available benzoaminal 6//, 13//-5: 12,7: 14- 
dimethanedibenzo[<i,/][l,3,6,8]tetraazecine (Rivera et al, 2004) which after reaction with benzotriazole yielded a white 

1 13 

powder which was monitored by GC — MS, H NMR, and C NMR spectra. The spectra showed the existence of the three 
possible isomers: l,3-bis(benzotriazol-l-yl-methyl)-2,3-dihydrobenzimidazole (I), l-(benzotriazol-l-yl-methyl)-2-(benzo- 
triazol-2-yl-methyl)-2,3-dihydrobenzimidazole and l,3-bis(benzotriazol-2-yl-methyl)-2,3-dihydrobenzimidazole as expec- 
ted due to the prototropic tautomerism of benzotriazole (Elguero et ah, 2000). The crystal structure of before mentionated 
compounds has not been reported previously. So, efforts were made to crystallize all of the isomers obtained. However, only 
the title compound afforded single crystals suitable for structural determination and all attempts to get appropriate crystals 
of others isomers were unsuccessful. The crystal structure of the title compound revealed the existence of two benzotriazolyl 
groups in an anti conformation with respect to the benzimidazoline moiety. This conformation is comparable to other ben- 
zimidazoline derivatives (Wang et ah, 2008 and Kuhl et ah, 2008). Whereas the title compound was found to exist in an 
anti conformation, the skeleton of its homologous diamine possesses the syn conformation (Rivera et ah, 2010). 

The X-ray data indicate the existence of an anomeric effect and confirms previous suggestions (Rivera et ah, 2010) as 
evidenced by shortened bonds lengths: N2— CI = 1.446 (2) A, Nl— C15 = 1.431 (2) A and N2— C8 = 1.429 (2) A, and 
distorted C— N— C bond angles: CI— Nl— C3= 108.3 ° and CI— N2— C2 = 109.6 °. The dihedral angles between the 
benzotriazolyl ring systems with the central benzimidazoline moiety are 57.03 (4)° and 81.01 (3)°. The crystal packing is 
stabilized by two C-H—71 interactions. 

Experimental 

The title compound was prepared according to the reported method (Rivera et ah, 2004). A suitable single-crystal (mp. 
449-45 1 K) of the product was formed by slow evaporation of an ethyl acetate solution at room temperature. 

Refinement 

All hydrogen atoms were discernible in difference Fourier maps and could be refined to reasonable geometry. According to 
common practice H atoms attached to C atoms were nevertheless kept in ideal positions during the refinement. The C — H 
distances were constrained to 0.96 A. The isotropic atomic displacement parameters of hydrogen atoms were evaluated as 
1.2*{/ e q of the parent atom. 
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Figures 



Fig. 1. Ellipsoid plot of the title compound. 



Fig. 2. Perspective view of the crystal packing of the title compound 



1 ,3-Bis[(1 H-benzotriazol-1 -yl)methyl]-2,3-dihydro-1 H-benzimidazole 



Crystal data 




C 2 iH 18 N 8 


F(000) = 800 


M,- = 382.4 


D x = 1.389 MgirT 3 


Monoclinic, P2\lc 


Cu Ka radiation, X. = 1.5418 A 


Hall symbol: -P 2ybc 


Cell parameters from 11617 reflections 


a = 9.0037 (2) A 


6 = 3.8-67.1° 


b= 11.5733 (3) A 


|i = 0.72 mm 1 


c= 18.0167 (4) A 


T= 120 K 


(3= 103.056 (2)° 


Plate, colourless 


V= 1828.85 (8) A 3 


0.33 x 0.17 x 0.06 mm 


Z=4 







Data collection 

Oxford diffraction Xcalibur 

diffractometer with an Atlas (Gemini ultra Cu) de- 3269 independent reflections 
tector 

Radiation source: Enhance Ultra (Cu) X-ray Source 2644 reflections with / > 3a(i) 

mirror i?i„t = 0.040 

Detector resolution: 10.3784 pixels mm" 1 Qmax = 67.2°, 0 m ; n = 4.6° 

Rotation method data acquisition using co scans h = — 10— >10 

Absorption correction: multi-scan k = — 13— >13 
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(CrysAlis PRO; Oxford Diffraction, 2009) 

r min = 0.139,r max =l / = -21-»21 

27458 measured reflections 



Refinement 

Refinement on F 2 
R[F 2 > 2c(F*)] = 0.032 

wR(F 2 ) = 0.091 

5= 1.45 
3269 reflections 
262 parameters 
0 restraints 



72 constraints 

H-atom parameters constrained 

Weighting scheme based on measured s.u.'s w = 1/ 

[o 2 (7) + 0.0016/ 2 ] 

(A/o) max = 0.007 

Ap max = 0.13 e A~ 3 
Ap m in = -0.13eA~ 3 



Special details 

Experimental. CrysAlisPro, Oxford Diffraction (2009), Empirical absorption correction using spherical harmonics, implemented in 
SCALE3 ABSPACK scaling algorithm. 

Refinement. The refinement was carried out against all reflections. The conventional R- factor is always based on F. The goodness of 

fit as well as the weighted i?-factor are based on F and F 2 for refinement carried out on F and F 2 , respectively. The threshold expres- 
sion is used only for calculating i?-factors etc. and it is not relevant to the choice of reflections for refinement. 

The program used for refinement, Jana2006, uses the weighting scheme based on the experimental expectations, see 
_refinejs_weighting_details, that does not force S to be one. Therefore the values of S are usually larger than the ones from the 
SHELX program. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Nl 


0.53621 (12) 


0.20581 (9) 


0.71929 (6) 


0.0295 (4) 


N2 


0.28286 (12) 


0.23894 (9) 


0.69788 (7) 


0.0335 (4) 


N3 


0.05847 (12) 


0.28228 (9) 


0.74331 (6) 


0.0285 (3) 


N4 


0.00392 (13) 


0.39061 (10) 


0.72735 (7) 


0.0356 (4) 


N5 


-0.04882 (14) 


0.42890 (10) 


0.78456 (7) 


0.0388 (4) 


N6 


0.69451 (12) 


0.08507 (9) 


0.65658 (6) 


0.0294 (3) 


N7 


0.78450 (13) 


0.13645 (10) 


0.61473 (7) 


0.0371 (4) 


N8 


0.78890 (14) 


0.07188 (11) 


0.55626 (7) 


0.0398 (4) 


CI 


0.39297 (15) 


0.14738 (12) 


0.72079 (8) 


0.0313 (4) 


C2 


0.34562 (15) 


0.32489 (11) 


0.66049 (7) 


0.0273 (4) 


C3 


0.50269 (15) 


0.30412 (11) 


0.67269 (7) 


0.0268 (4) 


C4 


0.59574 (15) 


0.37697 (11) 


0.64336 (7) 


0.0310(4) 


C5 


0.52849 (16) 


0.47226 (11) 


0.60077 (8) 


0.0330 (4) 


C6 


0.37375 (16) 


0.49275 (12) 


0.58887 (8) 


0.0331 (4) 


C7 


0.27925 (16) 


0.41919(11) 


0.61955 (8) 


0.0313 (4) 


C8 


0.12278 (15) 


0.21954 (11) 


0.68743 (8) 


0.0299 (4) 


C9 


0.04208 (14) 


0.24901 (11) 


0.81371 (7) 


0.0280 (4) 


C10 


-0.02855 (15) 


0.34352 (12) 


0.83937 (8) 


0.0338 (4) 
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Atomic displacement parameters (A ) 





£/ n 


U 22 


C/ 33 


U 12 


rj 13 


t/ 23 


Nl 


0.0281 (6) 


0.0275 (6) 


0.0335 (6) 


0.0015 (4) 


0.0082 (5) 


0.0025 (5) 


N2 


0.0286 (6) 


0.0297 (6) 


0.0445 (7) 


0.0023 (5) 


0.0133 (5) 


0.0086 (5) 


N3 


0.0274 (5) 


0.0258 (6) 


0.0323 (6) 


-0.0002 (4) 


0.0070 (5) 


-0.0002 (5) 


N4 


0.0364 (6) 


0.0281 (6) 


0.0420 (7) 


0.0039 (5) 


0.0082 (5) 


0.0003 (5) 


N5 


0.0383 (6) 


0.0353 (7) 


0.0424 (7) 


0.0048 (5) 
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0.0259 (5) 


0.0277 (6) 


0.0349 (6) 


-0.0002 (4) 


0.0073 (5) 


0.0008 (5) 


N7 


0.0297 (6) 


0.0363 (6) 


0.0483 (7) 


-0.0006 (5) 


0.0153 (5) 


0.0032 (5) 
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0.0384 (7) 


0.0396 (7) 


0.0457 (7) 


0.0049 (5) 


0.0187 (6) 


0.0056 (6) 


CI 


0.0304 (7) 


0.0295 (7) 


0.0342 (7) 


0.0005 (5) 


0.0074 (6) 


0.0027 (6) 


C2 


0.0310 (7) 


0.0255 (6) 


0.0260 (6) 


-0.0034 (5) 


0.0077 (5) 


-0.0031 (5) 


C3 


0.0307 (7) 


0.0249 (6) 


0.0246 (6) 


-0.0009 (5) 


0.0060 (5) 


-0.0045 (5) 


C4 


0.0297 (7) 
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0.0329 (7) 


-0.0054 (6) 
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-0.0047 (6) 
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0.0288 (7) 
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Hydrogen-bond geometry (A, °) 










Cg2 is the centroid of the N3-N5/C9/C10 ring and Cg4 is the centroid of the C2-C7 ring. 
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D — H 
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154 


Symmetry codes: (i) x+l,y, z; (ii) - 


-x+1, -y, -z+1. 









sup-7 



supplementary materials 




sup-8 



supplementary materials 




sup-9 



